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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 1, 2, 3, 16 and 20 are rejected under 35 U.S.C. 102(a) as being anticipated 
by Parekh et al. (U. S. Pat 6,468,859 Bl). 

Regarding claim 1, Parekh et al. discloses in Figs. 1 to 7 a method for fabricating a 
capacitor of a semiconductor device that comprises the steps of forming an inter-layer 
insulating layer 28 on a substrate 11 (as disclosed in col. 3, lines 20-27); forming a 
contact hole 38 exposing a partial portion of the substrate 11 by etching the inter-layer 
insulating layer 28 (as disclosed in col. 3, lines 28-37); forming a storage node contact 40 
buried into the contact hole 38 such that the surface of the storage node contact 40 is at 
the same plane level as the surface of the inter-layer insulating layer 28 (as shown in 
Fig. 4 and as disclosed in col. 3, lines 49-53); forming a storage node oxide layer 54 on 
the inter-layer insulating layer 28 (as disclosed in col. 4, lines 12-18); forming a storage 
node hole 56 exposing the storage node contact 40 by etching the storage node oxide 
layer 54 (as disclosed in col. 4, lines 16-18); forming a supporting hole 56 having a 
hollow form in a downward direction by partially removing an upper portion of the 
storage node contact 40 exposed by the storage node hole 56 (as disclosed in col. 4, lines 
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7-11); forming a storage node 58 having a cylinder structure electrically connected to the 
storage node contact 40 wherein a bottom portion of the storage node 58 is disposed in 
the supporting hole 56 supported by the supporting hole 56 and the inter-layer 
insulating layer 28. 

Regarding claim 2, Parekh et al. discloses in col. 3, lines 64-65, and col 4, lines 6- 
11 that the storage node contact 40 is a polysilicon plug and an upper portion of the 
polysilicon plug is recessed or removed at the step of forming the supporting hole 56. 

Regarding claim 3, Parekh et al. discloses in col. 4, lines 3-5 that the step of 
forming the supporting hole 56, the upper portion of the polysilicon plug 40 is subjected 
to a dry etching process. 

Regarding claim 16, Parekh et al. discloses in Fig. 10 a capacitor for use in a 
semiconductor device that comprises a substrate 11; an inter-layer insulating layer 28 
having a contact hole exposing a partial portion of the substrate and being formed on 
the substrate 11; a storage node contact 40 providing a supporting hole at an upper 
region of the contact hole and filling a partial portion of the contact hole; and a storage 
node 58 being connected to the storage node contact 40 wherein a bottom portion of the 
storage node is filled and secured into the supporting hole. 

Regarding claim 20, Parekh et al. discloses in col. 3, lines 64-65 that the storage 
node contact 40 is a polysilicon plug. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Parekh et 
al. in view of Reinberg et al. (U. S. Pat. 6,403,442). 

Parekh et al. discloses in Figs. 1 to 7 a method for fabricating a capacitor of a 
semiconductor device that comprises the steps of forming an inter-layer insulating layer 
28 on a substrate 11 (as disclosed in col. 3, lines 20-27); forming a contact hole 38 
exposing a partial portion of the substrate 11 by etching the inter-layer insulating layer 
28 (as disclosed in col. 3, lines 28-37); forming a storage node contact 40 buried into the 
contact hole 38 such that the surface of the storage node contact 40 is at the same plane 
level as the surface of the inter-layer insulating layer 28 (as shown in Fig. 4 and as 
disclosed in col. 3, lines 49-53); forming a storage node oxide layer 54 on the inter-layer 
insulating layer 28 (as disclosed in col. 4, lines 12-18); forming a storage node hole 56 
exposing the storage node contact 40 by etching the storage node oxide layer 54 (as 
disclosed in col. 4, lines 16-18); forming a supporting hole 56 having a hollow form in a 
downward direction by partially removing an upper portion of the storage node contact 
40 exposed by the storage node hole 56 (as disclosed in col. 4, lines 7-11); forming a 
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storage node 58 having a cylinder structure electrically connected to the storage node 
contact 40 wherein a bottom portion of the storage node 58 is disposed in the 
supporting hole 56 supported by the supporting hole 56 and the inter-layer insulating 
layer 28; further discloses in col. 3, lines 64-65, and col. 4, lines 6-11 that the storage 
node contact 40 is a polysilicon plug and an upper portion of the polysilicon plug is 
recessed or removed at the step of forming the supporting hole 56; and in col 4, lines 3- 
5 that the step of forming the supporting hole 56, the upper portion of the polysilicon 
plug 40 is subjected to a dry etching process or to a chemical mechanical polishing. 

Parekh et al. discloses the claimed invention with the exception of disclosing that 
the dry etching process is carried out by adopting an etch selectivity having a specific 
ratio of the polysilicon layer with respect to the storage node oxide layer. 

Reinberg et al. discloses a method of forming a capacitor in which polysilicon is 
etched with a high selectivity to BPSG (borophosphosilicate glass) that is greater than 
about 20:1, wherein the etch selectivity of polysilicon to BPSG is taught for the disclosed 
intended purpose of etching the polysilicon that forms the storage node without 
essentially removing the BPSG that forms a storage node supporting hole. 

Parekh et al. discloses that the interlayer-insulating layer comprises BPSG, while 
the storage node contact comprises polysilicon. Thus, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to etch the polysilicon 
of the storage node contact with a high selectivity with respect to the BPSG that forms 
the storage node oxide layer that form part of the supporting hole in the invention of 
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Parekh et al., and to vary the selectivity ratio beyond the rate taught by Reinberg et al. 
of 20 to 1, as there is no statement denoting the criticality of the selectivity ratio if the 
storage node oxide layer is preserved as Parekh et al as modified by Reinberg et al. 
discloses. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

5. Claims 5-6 are rejected under 35 U.S.C 103(a) as being unpatentable over Parekh 
et al. in view of Grant et al. (U. S. Pat. 6,884,722 B2). 

Parekh et al. discloses in Figs. 1 to 7 a method for fabricating a capacitor of a 
semiconductor device that comprises the steps of forming an inter-layer insulating layer 
28 on a substrate 11 (as disclosed in col. 3, lines 20-27); forming a contact hole 38 
exposing a partial portion of the substrate 11 by etching the inter-layer insulating layer 
28 (as disclosed in col. 3, lines 28-37); forming a storage node contact 40 buried into the 
contact hole 38 such that the surface of the storage node contact 40 is at the same plane 
level as the surface of the inter-layer insulating layer 28 (as shown in Fig. 4 and as 
disclosed in col. 3, lines 49-53); forming a storage node oxide layer 54 on the inter-layer 
insulating layer 28 (as disclosed in col. 4, lines 12-18); forming a storage node hole 56 
exposing the storage node contact 40 by etching the storage node oxide layer 54 (as 
disclosed in col. 4, lines 16-18); forming a supporting hole 56 having a hollow form in a 
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downward direction by partially removing an upper portion of the storage node contact 
40 exposed by the storage node hole 56 (as disclosed in col. 4, lines 7-11); forming a 
storage node 58 having a cylinder structure electrically connected to the storage node 
contact 40 wherein a bottom portion of the storage node 58 is disposed in the 
supporting hole 56 supported by the supporting hole 56 and the inter-layer insulating 
layer 28; further discloses in col. 3, lines 64-65, and col. 4, lines 6-11 that the storage 
node contact 40 is a polysilicon plug and an upper portion of the polysilicon plug is 
recessed or removed at the step of forming the supporting hole 56; and in col. 4, lines 3- 
5 that the step of forming the supporting hole 56, the upper portion of the polysilicon 
plug 40 is subjected to a dry etching process or to a chemical mechanical polishing. 

Parekh et al. discloses the claimed invention with the exception of disclosing that 
the supporting hole may be formed by a wet etching process, and the chemical 
solutions to be used. 

Grant et al. discloses in col. 4, lines 11-36, the use of wet etching processes for the 
patterning and/or removal of polysilicon, the method including wet etching processes 
including one of a chemical solution mixed with NH4OH at a mixing ration of 1.3 and 
H2O at a mixing ratio of 80, and a chemical solution mixed with HF at a mixing ratio of 
1 and HNO3 at a mixing ration of 100-200; wherein the chemical solution is put into a 
dipping bath in which temperature is maintained in a range of 45°C or less for about 110 
minutes, and 15 to 30°C for 8 to 250 seconds, respectively. 
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Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the invention of Parekh et al. by etching the 
polysilicon of the storage node contact by a wet etching process and to vary the mixing 
ratios and temperatures within the ranges taught by Grant et al., as there is no 
statement denoting the criticality of the chemical solution mixing ratios, temperatures 
or time since the purpose of both Parekh et al. and Grant is to effectively and selectively 
pattern a polysilicon layer as Parekh et al. as modified by Reinberg et al. discloses. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 R2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Parekh et 
al.. 

Parekh et al. discloses that the polysilicon plug 36 has an initial thickness of less 
than 2000 A. But does not discloses the thickness of the polysilicon plug after the 
supporting hole is formed. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to vary the thickness of the polysilicon plug as long as the 
polysilicon plug adequately provides a contact region by which the storage node of the 
capacitor connects to the underlying substrate in the invention of Parekh et al. and 
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since Parekh et al. discloses that the thickness will be 2000 A or less, as there is no 
statement denoting the criticality of the polysilicon plug. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

7. Claims 8-11, 17-19, and 21-24 are rejected under 35 U.S.C 103(a) as being obvious 
over Parekh et al. in view of Oh et al. (U. S. Pat 6,700,153 B2). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal 
disclaimer in accordance with 37 CFR 1.321(c). This rejection might also be overcome 



Application/ Control Number: 10/664,779 Page 10 

Art Unit: 2814 

by showing that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a 
rejection under 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Regarding claim 8, Parekh et al. discloses in Figs. 1 to 7 a method for fabricating a 
capacitor of a semiconductor device that comprises the steps of forming an inter-layer 
insulating layer 28 on a substrate 11 (as disclosed in col. 3, lines 20-27); forming a 
contact hole 38 exposing a partial portion of the substrate 11 by etching the inter-layer 
insulating layer 28 (as disclosed in col. 3, lines 28-37); forming a storage node contact 40 
buried into the contact hole 38 such that the surface of the storage node contact 40 is at 
the same plane level as the surface of the inter-layer insulating layer 28 (as shown in 
Fig. 4 and as disclosed in col. 3, lines 49-53); forming a storage node oxide layer 54 on 
the inter-layer insulating layer 28 (as disclosed in col. 4, lines 12-18); forming a storage 
node hole 56 exposing the storage node contact 40 by etching the storage node oxide 
layer 54 (as disclosed in col. 4, lines 16-18); forming a supporting hole 56 having a 
hollow form in a downward direction by partially removing an upper portion of the 
storage node contact 40 exposed by the storage node hole 56 (as disclosed in col. 4, lines 
7-11); forming a storage node 58 having a cylinder structure electrically connected to the 
storage node contact 40 wherein a bottom portion of the storage node 58 is disposed in 
the supporting hole 56 supported by the supporting hole 56 and the inter-layer 
insulating layer 28. 

Parekh et al. discloses the claimed invention with the exception of the steps of 
forming the storage node oxide layer constructed with a double layer of an upper layer 
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and a lower layer, wherein an etch selectivity ratio of the upper layer is higher than that 
of the lower layer; and widening a width of the storage node hole and simultaneously 
forming an under-cut region at the lower layer of the storage node oxide layer. 

Oh et al. discloses in Figs. 6-11 a method for fabricating a capacitor of a 
semiconductor device that comprises a substrate 100 having an interlayer insulating 
layer and a storage node contact 115, and the steps include forming a storage node 
oxide layer 138 constructed with a double layer of an upper layer 135 and a lower layer 
130, wherein an etch selectivity ratio of the upper layer 135 formed on the inter-layer 
insulating layer is higher than that of the lower layer 130; forming a storage node hole 
140 exposing the storage node contact 115 by etching the storage node oxide layer 138; 
widening a width of the storage node hole 140' and simultaneously forming an under- 
cut region at the lower layer 130 of the storage node oxide layer 138 (as shown in Fig. 8); 
and forming a storage node 150 having a cylinder structure and being connected 
electrically to the storage node contact 115 as a bottom region of the storage node is 
supported by the under-cut region, wherein the storage node oxide layer 138 has an 
upper and a lower layers with different etch selectivity ratios and storage node hole is 
widened and an under-cut region is formed in the lower layer for the disclosed 
intended purpose of increasing the height of the storage electrode while avoiding twin- 
bit failures, and ensuring a large critical dimension at the bottom of the storage 
electrode that is sufficiently large to satisfy capacitance requirements and in addition, 
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no special dielectric material is needed to increase capacitance, as disclosed by Oh et al. 
in col. 12, lines 37-50. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form the storage node oxide layer having an upper and a 
lower layer, wherein an etch selectivity of the upper layer is higher than the lower layer, 
and widening a width of the storage node hole and simultaneously forming an under- 
cut region at the lower layer of the storage node oxide layer in the invention of Parekh 
et al. for the disclosed intended purpose of Oh et al. of increasing the height of the 
storage electrode while avoiding twin-bit failures, and ensuring a large critical 
dimension at the bottom of the storage electrode that is sufficiently large to satisfy 
capacitance requirements and in addition, no special dielectric material is needed to 
increase capacitance, as disclosed by Oh et al. in col. 12, lines 37-50. 

Regarding claim 9, Parekh et al. as modified by Oh et al. discloses that the step of 
widening the storage node hole and simultaneously forming the under-cut region at the 
lower layer of the storage node oxide layer uses a dip process using a wet chemical, as 
disclosed by Oh et al. in col. 6, lines 24-53. 

Regarding claim 10, Parekh et al., as modified by Oh et al. discloses in col. 3, lines 
64-65, and col. 4, lines 6-11 that the storage node contact 40 is a polysilicon plug and an 
upper portion of the polysilicon plug is recessed or removed at the step of forming the 
supporting hole 56. 
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Regarding claim 11, Parekh et al., as modified by Oh et al., discloses in col. 4, 
lines 3-5 that the step of forming the supporting hole 56, the upper portion of the 
polysilicon plug 40 is subjected to a dry etching process. 

Regarding claim 17, Parekh et al. discloses in Fig. 10 a capacitor for use in a 
semiconductor device that comprises a substrate 11; an inter-layer insulating layer 28 
having a contact hole exposing a partial portion of the substrate and being formed on 
the substrate 11; a storage node contact 40 providing a supporting hole at an upper 
region of the contact hole and filling a partial portion of the contact hole; and a storage 
node 58 being connected to the storage node contact 40 wherein a bottom portion of the 
storage node is filled and secured into the supporting hole. 

Parekh et al. discloses the claimed invention with the exception of a supporting 
layer formed on the inter-layer insulating layer and providing a step-like opening in 
addition to the supporting hole. 

Oh et al. discloses in Fig. 9, a supporting layer formed on the inter-layer 
insulating layer and providing a step-like opening in addition the storage node contact 
115, wherein the supporting layer is taught for the disclosed intended purpose of 
preventing permeation of the etchant during the etching steps to the inter-layer 
insulation layer as disclosed in col. 7, lines 12-25 of Oh et al.. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to include in the structure of Parekh et al. a supporting layer 
like the one taught by Oh et al. for the disclosed intended purpose of protecting the 
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inter-layer insulation layer by preventing permeation of the etchant during the etching 
steps to the inter-layer insulation layer. 

Regarding claim 18, Parekh et al. as modified by Oh et al. discloses that the 
supporting layer is a nitride layer (as disclosed by Oh et al. in col. 4, lines 41-50). 

Regarding claim 19, Parekh et al, as modified by Oh et al. discloses that the 
polysilicon plug 36 has an initial thickness of less than 2000 A. But does not discloses 
the thickness of the polysilicon plug after the supporting hole is formed. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to vary the thickness of the polysilicon plug as long as the 
polysilicon plug adequately provides a contact region by which the storage node of the 
capacitor connects to the underlying substrate in the invention of Parekh et al. and 
since Parekh et al. discloses that the thickness will be 2000 A or less, as there is no 
statement denoting the criticality of the polysilicon plug. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

Regarding claim 21, Parekh et al. discloses in Figs. 1 to 7 a method for fabricating 
a capacitor of a semiconductor device that comprises the steps of forming an inter-layer 
insulating layer 28 on a substrate 11 (as disclosed in col. 3, lines 20-27); forming a 
storage node contact 40 connected to the substrate by passing through the inter-layer 
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insulating layer 28 (as shown in Fig. 4 and as disclosed in col. 3, lines 49-53); forming an 
insulation layer 54 on the inter-layer insulating layer 28, exposing the storage node 
contact 40(as disclosed in col. 4, lines 12-18); forming a cylindrical storage node 58 
electrically connected to the storage node contact 40 wherein a bottom portion of the 
storage node 58 is disposed in the supporting hole 56 supported by the supporting hole 
56 and the inter-layer insulating layer 28. 

Parekh et al. discloses the claimed invention with the exception of the steps of 
forming a multi-layered insulation supporting element on the inter-layer insulating 
layer including at least one layer providing an under-cut region and a bottom region of 
the storage node being inserted into the under cut region of the multi-layered insulation 
supporting element. 

Oh et al. discloses in Figs. 6-11 a method for fabricating a capacitor of a 
semiconductor device that comprises a substrate 100 having an interlayer insulating 
layer and a storage node contact 115, and the steps include forming a multi-layered 
insulation supporting element 138 on the inter-layer insulating layer, the multi-layer 
insulation supporting element 138 exposing the storage node contact 115 and including 
at least one layer 130 providing an under-cut region; and forming a cylindrical storage 
node 150 electrically connected to the storage node contact 115 as a bottom region of 
the storage node is inserted into the under-cut region of the multi-layered insulation 
supporting element, wherein the multi-layered insulation supporting element 138 on 
the inter-layer insulating layer, the multi-layer insulation supporting element 138 
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exposing the storage node contact 115 and including at least one layer 130 providing an 
under-cut region; and forming a cylindrical storage node 150 electrically connected to 
the storage node contact 115 as a bottom region of the storage node is inserted into the 
under-cut region of the multi-layered insulation supporting element are included for 
the disclosed intended purpose of increasing the height of the storage electrode while 
avoiding twin-bit failures, and ensuring a large critical dimension at the bottom of the 
storage electrode that is sufficiently large to satisfy capacitance requirements and in 
addition, no special dielectric material is needed to increase capacitance, as disclosed by 
Oh et al. in col. 12, lines 37-50. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form multi-layered insulation supporting element 138 on the 
inter-layer insulating layer, the multi-layer insulation supporting element 138 exposing 
the storage node contact 115 and including at least one layer 130 providing an under- 
cut region; and forming a cylindrical storage node 150 electrically connected to the 
storage node contact 115 as a bottom region of the storage node is inserted into the 
under-cut region of the multi-layered insulation supporting element in the invention of 
Parekh et al. for the disclosed intended purpose of Oh et al. of increasing the height of 
the storage electrode while avoiding twin-bit failures, and ensuring a large critical 
dimension at the bottom of the storage electrode that is sufficiently large to satisfy 
capacitance requirements and in addition, no special dielectric material is needed to 
increase capacitance, as disclosed by Oh et al. in col. 12, lines 37-50. 
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Regarding claim 22, Parekh et al. as modified by Oh et al. discloses that the step 
of forming the multi-layered insulation supporting element includes the steps of 
forming a first etch barrier layer 120 on the interlayer insulating layer; forming an 
insulation layer 130 on the first etch barrier layer 120; forming a second etch barrier 
layer on the insulation layer 135; forming an under-cut region in between the first and 
the second barrier layers by selectively removing the insulation layer 130. 

Regarding claim 23, Parekh et al. as modified by Oh et al. discloses that the step 
of selectively removing the insulating layer employs a wet type dip-out process, as 
disclosed by Oh et al. in col. 6, lines 24-53. 

Regarding claim 24, Parekh et al. as modified by Oh et al. discloses that the 
insulation layer is an oxide layer formed through a chemical vapor deposition process 
(as disclosed in col. 4, lines 65-67, and the etch barrier comprise a nitride layer, as 
disclosed in col. 4, lines 41-50. 

8. Claim 12 is rejected under 35 U.S.C. 103(a) as being obvious over Parekh et al. in 
view of Oh et al. as applied to claims 8-11 above, and further in view of Reinberg et al.. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
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matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal 
disclaimer in accordance with 37 CFR 1.321(c). This rejection might also be overcome 
by showing that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a 
rejection under 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Parekh et al. discloses in Figs. 1 to 7 a method for fabricating a capacitor of a 
semiconductor device that comprises the steps of forming an inter-layer insulating layer 
28 on a substrate 11 (as disclosed in col. 3, lines 20-27); forming a contact hole 38 
exposing a partial portion of the substrate 11 by etching the inter-layer insulating layer 
28 (as disclosed in col. 3, lines 28-37); forming a storage node contact 40 buried into the 
contact hole 38 such that the surface of the storage node contact 40 is at the same plane 
level as the surface of the inter-layer insulating layer 28 (as shown in Fig. 4 and as 
disclosed in col. 3, lines 49-53); forming a storage node oxide layer 54 on the inter-layer 
insulating layer 28 (as disclosed in col. 4, lines 12-18); forming a storage node hole 56 
exposing the storage node contact 40 by etching the storage node oxide layer 54 (as 
disclosed in col. 4, lines 16-18); forming a supporting hole 56 having a hollow form in a 
downward direction by partially removing an upper portion of the storage node contact 
40 exposed by the storage node hole 56 (as disclosed in col. 4, lines 7-11); forming a 
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storage node 58 having a cylinder structure electrically connected to the storage node 
contact 40 wherein a bottom portion of the storage node 58 is disposed in the 
supporting hole 56 supported by the supporting hole 56 and the inter-layer insulating 
layer 28, and as disclosed in col. 4, lines 3-5 that the step of forming the supporting hole 
56, the upper portion of the polysilicon plug 40 is subjected to a dry etching process. 

Parekh et al. discloses the claimed invention with the exception of the steps of 
forming the storage node oxide layer constructed with a double layer of an upper layer 
and a lower layer, wherein an etch selectivity ratio of the upper layer is higher than that 
of the lower layer; and widening a width of the storage node hole and simultaneously 
forming an under-cut region at the lower layer of the storage node oxide layer. 

Oh et al. discloses in Figs. 6-11 a method for fabricating a capacitor of a 
semiconductor device that comprises a substrate 100 having an interlayer insulating 
layer and a storage node contact 115, and the steps include forming a storage node 
oxide layer 138 constructed with a double layer of an upper layer 135 and a lower layer 
130, wherein an etch selectivity ratio of the upper layer 135 formed on the inter-layer 
insulating layer is higher than that of the lower layer 130; forming a storage node hole 
140 exposing the storage node contact 115 by etching the storage node oxide layer 138; 
widening a width of the storage node hole 140' and simultaneously forming an under- 
cut region at the lower layer 130 of the storage node oxide layer 138 (as shown in Fig. 8); 
and forming a storage node 150 having a cylinder structure and being connected 
electrically to the storage node contact 115 as a bottom region of the storage node is 
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supported by the under-cut region, wherein the storage node oxide layer 138 has an 
upper and a lower layers with different etch selectivity ratios and storage node hole is 
widened and an under-cut region is formed in the lower layer for the disclosed 
intended purpose of increasing the height of the storage electrode while avoiding twin- 
bit failures, and ensuring a large critical dimension at the bottom of the storage 
electrode that is sufficiently large to satisfy capacitance requirements and in addition, 
no special dielectric material is needed to increase capacitance, as disclosed by Oh et al. 
in col. 12, lines 37-50. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form the storage node oxide layer having an upper and a 
lower layer, wherein an etch selectivity of the upper layer is higher than the lower layer, 
and widening a width of the storage node hole and simultaneously forming an under- 
cut region at the lower layer of the storage node oxide layer in the invention of Parekh 
et al. for the disclosed intended purpose of Oh et al of increasing the height of the 
storage electrode while avoiding twin-bit failures, and ensuring a large critical 
dimension at the bottom of the storage electrode that is sufficiently large to satisfy 
capacitance requirements and in addition, no special dielectric material is needed to 
increase capacitance, as disclosed by Oh et al. in col. 12, lines 37-50. 

Parekh et al., as modified by Oh et al. above, discloses the claimed invention 
with the exception of disclosing that the dry etching process is carried out by adopting 
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an etch selectivity having a specific ratio of the polysilicon layer with respect to the 
storage node oxide layer. 

Reinberg et al. discloses a method of forming a capacitor in which polysilicon is 
etched with a high selectivity to BPSG (borophosphosilicate glass) that is greater than 
about 20:1, wherein the etch selectivity of polysilicon to BPSG is taught for the disclosed 
intended purpose of etching the polysilicon that forms the storage node without 
essentially removing the BPSG that forms a storage node supporting hole. 

Parekh et al. discloses that the interlayer-insulating layer comprises BPSG, while 
the storage node contact comprises polysilicon. Thus, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to etch the polysilicon 
of the storage node contact with a high selectivity with respect to the BPSG that forms 
the storage node oxide layer that form part of the supporting hole in the invention of 
Parekh et al., and to vary the selectivity ratio beyond the rate taught by Reinberg et al. 
of 20 to 1, as there is no statement denoting the criticality of the selectivity ratio if the 
storage node oxide layer is preserved as Parekh et al. as modified by Reinberg et al. 
discloses. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 
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9. Claims 13-15 are rejected under 35 U.S.C 103(a) as being obvious over Parekh et 
al. in view of Oh et al. as applied to claims 8-11 above, and further in view of Grant et 
al. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal 
disclaimer in accordance with 37 CFR 1.321(c). This rejection might also be overcome 
by showing that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a 
rejection under 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Parekh et al. discloses in Figs. 1 to 7 a method for fabricating a capacitor of a 
semiconductor device that comprises the steps of forming an inter-layer insulating layer 
28 on a substrate 11 (as disclosed in col. 3, lines 20-27); forming a contact hole 38 
exposing a partial portion of the substrate 11 by etching the inter-layer insulating layer 
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28 (as disclosed in col. 3, lines 28-37); forming a storage node contact 40 buried into the 
contact hole 38 such that the surface of the storage node contact 40 is at the same plane 
level as the surface of the inter-layer insulating layer 28 (as shown in Fig. 4 and as 
disclosed in col. 3, lines 49-53); forming a storage node oxide layer 54 on the inter-layer 
insulating layer 28 (as disclosed in col. 4, lines 12-18); forming a storage node hole 56 
exposing the storage node contact 40 by etching the storage node oxide layer 54 (as 
disclosed in col. 4, lines 16-18); forming a supporting hole 56 having a hollow form in a 
downward direction by partially removing an upper portion of the storage node contact 
40 exposed by the storage node hole 56 (as disclosed in col. 4, lines 7-11); forming a 
storage node 58 having a cylinder structure electrically connected to the storage node 
contact 40 wherein a bottom portion of the storage node 58 is disposed in the 
supporting hole 56 supported by the supporting hole 56 and the inter-layer insulating 
layer 28, and as disclosed in col. 4, lines 3-5 that the step of forming the supporting hole 
56, the upper portion of the polysilicon plug 40 is subjected to a dry etching process. 

Parekh et al. discloses the claimed invention with the exception of the steps of 
forming the storage node oxide layer constructed with a double layer of an upper layer 
and a lower layer, wherein an etch selectivity ratio of the upper layer is higher than that 
of the lower layer; and widening a width of the storage node hole and simultaneously 
forming an under-cut region at the lower layer of the storage node oxide layer. 

Oh et al. discloses in Figs. 6-11 a method for fabricating a capacitor of a 
semiconductor device that comprises a substrate 100 having an interlayer insulating 
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layer and a storage node contact 115, and the steps include forming a storage node 
oxide layer 138 constructed with a double layer of an upper layer 135 and a lower layer 
130, wherein an etch selectivity ratio of the upper layer 135 formed on the inter-layer 
insulating layer is higher than that of the lower layer 130; forming a storage node hole 
140 exposing the storage node contact 115 by etching the storage node oxide layer 138; 
widening a width of the storage node hole 140' and simultaneously forming an under- 
cut region at the lower layer 130 of the storage node oxide layer 138 (as shown in Fig. 8); 
and forming a storage node 150 having a cylinder structure and being connected 
electrically to the storage node contact 115 as a bottom region of the storage node is 
supported by the under-cut region, wherein the storage node oxide layer 138 has an 
upper and a lower layers with different etch selectivity ratios and storage node hole is 
widened and an under-cut region is formed in the lower layer for the disclosed 
intended purpose of increasing the height of the storage electrode while avoiding twin- 
bit failures, and ensuring a large critical dimension at the bottom of the storage 
electrode that is sufficiently large to satisfy capacitance requirements and in addition, 
no special dielectric material is needed to increase capacitance, as disclosed by Oh et al. 
in col. 12, lines 37-50. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form the storage node oxide layer having an upper and a 
lower layer, wherein an etch selectivity of the upper layer is higher than the lower layer, 
and widening a width of the storage node hole and simultaneously forming an under- 
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cut region at the lower layer of the storage node oxide layer in the invention of Parekh 
et al. for the disclosed intended purpose of Oh et al. of increasing the height of the 
storage electrode while avoiding twin-bit failures, and ensuring a large critical 
dimension at the bottom of the storage electrode that is sufficiently large to satisfy 
capacitance requirements and in addition, no special dielectric material is needed to 
increase capacitance, as disclosed by Oh et al. in col. 12, lines 37-50. 

Parekh et al, as modified by Oh et al, discloses the claimed invention with the 
exception of disclosing that the supporting hole may be formed by a wet etching 
process, and the chemical solutions to be used. 

Grant et al. discloses in col. 4, lines 11-36, the use of wet etching processes for the 
patterning and/ or removal of polysilicon, the method including wet etching processes 
including one of a chemical solution mixed with NH4OH at a mixing ration of 1.3 and 
H2O at a mixing ratio of 80, and a chemical solution mixed with HF at a mixing ratio of 
1 and HNO3 at a mixing ration of 100-200; wherein the chemical solution is put into a 
dipping bath in which temperature is maintained in a range of 45°C or less for about 110 
minutes, and 15 to 30°C for 8 to 250 seconds, respectively. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the invention of Parekh et al. by etching the 
polysilicon of the storage node contact by a wet etching process and to vary the mixing 
ratios and temperatures within the ranges taught by Grant et al., as there is no 
statement denoting the criticality of the chemical solution mixing ratios, temperatures 
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or time since the purpose of both Parekh et al. and Grant is to effectively and selectively 
pattern a polysilicon layer as Parekh et al. as modified by Reinberg et al. discloses. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 R2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

10. Claims 25-27, and 30 are rejected under 35 U.S.C. 103(a) as being obvious over 
Kwok et al. (U. S. Pat. 6,627,938 B2) in view of Oh et al. (U. S. Pat 6,700,153 B2). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal 
disclaimer in accordance with 37 CFR 1.321(c). This rejection might also be overcome 
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by showing that the reference is disqualified under 35 U.S.C 103(c) as prior art in a 
rejection under 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Regarding claim 25, Kwok et al. discloses in Figs. 3-10 a method for fabricating a 
capacitor of a semiconductor device that comprises forming an inter-layer insulating 
layer 56 on a substrate; forming a storage node contact 58 connected to the substrate 52 
by passing through the inter-layer insulating layer 56; forming a storage node 
supporting layer on the inter-layer insulating layer 56 such that an insulation layer 64 is 
inserted into a space between an etch barrier 66 and the inter-layer insulating layer 56; 
forming a storage node insulating layer 68 on the storage node supporting layer; 
forming a storage node hole 70 by etching the storage node insulating layer 68 and the 
storage node supporting layer to make an etching process stop at the inter-layer 
insulating layer 56; removing selectively the storage node insulating layer 68 and the 
storage node supporting layer to widen a width of the storage node hole and 
simultaneously form an under-cut region 72 in between the second etch barrier layer 66 
and the inter-layer insulating layer 56; forming a cylindrical storage node 80 connected 
to the storage node contact 58 as a bottom region of the storage node formed in the 
storage node hole is inserted into the under-cut region 72; and removing selectively the 
storage node insulating layer 68. 

Kwok et al discloses the claimed invention with the exception of the storage 
node supporting layer having a first etch barrier layer underlying the insulation layer 
and on the inter-layer insulation layer. 
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Oh et al. discloses in Figs. 6-11 a method for fabricating a capacitor of a 
semiconductor device that comprises a substrate 100 having an interlayer insulating 
layer and a storage node contact 115, and the steps include forming the multi-layered 
insulation supporting element includes the steps of forming a first etch barrier layer 
120 on the interlayer insulating layer; forming an insulation layer 130 on the first etch 
barrier layer 120; and forming a second insulating layer 135; forming an under-cut 
region in between the first and the second barrier layers by selectively removing the 
insulation layer 130; the multi-layer insulation supporting element 138 exposing the 
storage node contact 115 and including at least one layer 130 providing an under-cut 
region; and forming a cylindrical storage node 150 electrically connected to the storage 
node contact 115 as a bottom region of the storage node is inserted into the under-cut 
region of the multi-layered insulation supporting element, wherein the multi-layered 
insulation supporting element 138 on the inter-layer insulating layer, the multi-layer 
insulation supporting element 138 exposing the storage node contact 115 and including 
at least one layer 130 providing an under-cut region; and forming a cylindrical storage 
node 150 electrically connected to the storage node contact 115 as a bottom region of 
the storage node is inserted into the under-cut region of the multi-layered insulation 
supporting element wherein the first barrier layer is located between the inter-layer 
insulating layer and the insulation layer of the storage node supporting layer for the 
disclosed intended purpose of preventing permeation of the etchant during the etching 
steps to the inter-layer insulation layer as disclosed in col. 7, lines 12-25 of Oh et al.. 
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Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to include in the structure of Kwok et al. a first barrier layer 
like the one taught by Oh et al. for the disclosed intended purpose of protecting the 
inter-layer insulation layer by preventing permeation of the etchant during the etching 
steps to the inter-layer insulation layer. 

Regarding claim 26, Kwok et al. as modified by Oh et al. discloses that the step of 
widening the width of the storage node hole and forming the undercut region in 
between the second etch barrier layer and the first etch barrier layer, the storage node 
insulating layer and the storage node supporting layer are selectively etched through a 
wet type dip-out process, as disclosed by Oh et al. in col. 6, lines 24-53. 

Regarding claim 27, Kwok et al. as modified by Oh et al. discloses that the 
storage node insulating layer and the storage node supporting layer are oxide layers as 
disclosed by Kwok et al. in col. 3, lines 35-44, and Oh et al. in col. 4, line 59-67; and the 
first and second etch barrier layers are nitride layers, as disclosed by Kwok et al. in col. 
3, lines 35-44 and Oh et al. in col. 4, lines 48-49. 

Regarding claim 30, Kwok et al., as modified by Oh et al., discloses in col. 3, lines 
45-51 that the step of forming the storage node hole is carried out by employing a dry 
etching process. 

11. Claims 28-29 are rejected under 35 U.S.C. 103(a) as being obvious over Kwok et 
al. in view of Oh et al. and Grant et al.. 
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The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal 
disclaimer in accordance with 37 CFR 1.321(c). This rejection might also be overcome 
by showing that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a 
rejection under 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Kwok et al. discloses in Figs. 3-10 a method for fabricating a capacitor of a 
semiconductor device that comprises forming an inter-layer insulating layer 56 on a 
substrate; forming a storage node contact 58 connected to the substrate 52 by passing 
through the inter-layer insulating layer 56; forming a storage node supporting layer on 
the inter-layer insulating layer 56 such that an insulation layer 64 is inserted into a space 
between an etch barrier 66 and the inter-layer insulating layer 56; forming a storage 
node insulating layer 68 on the storage node supporting layer; forming a storage node 
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hole 70 by etching the storage node insulating layer 68 and the storage node supporting 
layer to make an etching process stop at the inter-layer insulating layer 56; removing 
selectively the storage node insulating layer 68 and the storage node supporting layer to 
widen a width of the storage node hole and simultaneously form an under-cut region 
72 in between the second etch barrier layer 66 and the inter-layer insulating layer 56; 
forming a cylindrical storage node 80 connected to the storage node contact 58 as a 
bottom region of the storage node formed in the storage node hole is inserted into the 
under-cut region 72; and removing selectively the storage node insulating layer 68. 

Kwok et al. discloses the claimed invention with the exception of the storage 
node supporting layer having a first etch barrier layer underlying the insulation layer 
and on the inter-layer insulation layer. 

Oh et al. discloses in Figs. 6-11 a method for fabricating a capacitor of a 
semiconductor device that comprises a substrate 100 having an interlay er insulating 
layer and a storage node contact 115, and the steps include forming the multi-layered 
insulation supporting element includes the steps of forming a first etch barrier layer 
120 on the interlayer insulating layer; forming an insulation layer 130 on the first etch 
barrier layer 120; and forming a second insulating layer 135; forming an under-cut 
region in between the first and the second barrier layers by selectively removing the 
insulation layer 130; the multi-layer insulation supporting element 138 exposing the 
storage node contact 115 and including at least one layer 130 providing an under-cut 
region; and forming a cylindrical storage node 150 electrically connected to the storage 
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node contact 115 as a bottom region of the storage node is inserted into the under-cut 
region of the multi-layered insulation supporting element, wherein the multi-layered 
insulation supporting element 138 on the inter-layer insulating layer, the multi-layer 
insulation supporting element 138 exposing the storage node contact 115 and including 
at least one layer 130 providing an under-cut region; and forming a cylindrical storage 
node 150 electrically connected to the storage node contact 115 as a bottom region of 
the storage node is inserted into the under-cut region of the multi-layered insulation 
supporting element wherein the first barrier layer is located between the inter-layer 
insulating layer and the insulation layer of the storage node supporting layer for the 
disclosed intended purpose of preventing permeation of the etchant during the etching 
steps to the inter-layer insulation layer as disclosed in col. 7, lines 12-25 of Oh et al.. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to include in the structure of Kwok et al. a first barrier layer 
like the one taught by Oh et al. for the disclosed intended purpose of protecting the 
inter-layer insulation layer by preventing permeation of the etchant during the etching 
steps to the inter-layer insulation layer. 

Kwok et al, as modified by Oh et al., discloses the claimed invention with the 
exception of disclosing that the supporting hole may be formed by a wet etching 
process, and the chemical solutions to be used. 

Grant et al. discloses in col. 4, lines 11-36, the use of wet etching processes for the 
patterning and/ or removal of polysilicon, the method including wet etching processes 
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including one of a chemical solution mixed with NH4OH at a mixing ration of 1.3 arid 
H2O at a mixing ratio of 80, and a chemical solution mixed with HF at a mixing ratio of 
1 and HNO3 at a mixing ration of 100-200; wherein the chemical solution is put into a 
dipping bath in which temperature is maintained in a range of 45°C or less for about 110 
minutes, and 15 to 30°C for 8 to 250 seconds, respectively. 

Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the invention of Kwok et al., as modified by Oh et 
al., by etching the polysilicon of the storage node contact by a wet etching process and 
to vary the mixing ratios and temperatures within the ranges taught by Grant et al, as 
there is no statement denoting the criticality of the chemical solution mixing ratios, 
temperatures or time since the purpose of both Kwok et al. and Grant is to effectively 
and selectively pattern a polysilicon layer. 

"In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 
USPQ2d 1934 (Fed. Cir. 1990) (The prior art taught carbon monoxide concentrations of "about 1-5%" while the claim 
was limited to "more than 5%." The court held that "about 1-5%" allowed for concentrations slightly above 5% thus 
the ranges overlapped.)" (MPEP 2144.04) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ginette Peralta whose telephone number is (571) 272- 
1713. The examiner can normally be reached on Monday to Friday 8:00 AM- 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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